Abstract. By using the modern measuring technologies it is possible to obtain measurements of higher accuracy than the accuracy of given quantities to which these measurements are related. In this way the problem of error influence for given quantities on the adjusted ones arises. The paper presents how the influences of given quantities errors on the adjusted quantities are taken into account. The theory is followed by an example of adjustment and accuracy estimate for a traverse defined by given trigonometric points where the measurements are performed by use of a total station. In this example both adjustment techniques are applied, the classical and with given quantities.
Introduction
The use of modern geodetic measuring technologies offers the possibility to obtain results of higher accuracy compared to that characterising the earlier (classical) measurements. In the case of geodetic networks these measurements must be related to the existing networks. In such a way in the adjustment and accuracy estimation, a problem arises concerning the given quantities; their errors have a larger influence on the observed-function error than the errors of the new measurements.
These problems have been known since long ago. This theory was developed and applied by Russian geodesists as early as 150 years ago. In the former Yugoslavia the first who applied and developed this theory was Krunislav Mihailović in 1965 in his PhD thesis, [1] . In 2005, Perović, [2] and [3] -Chapter 19 Successive Adjustment, gave a detailed review of this theory followed by some improvements and generalisations.
This theory has been very rarely applied by geodesists, only for the networks in engineering. In the national networks it has not been applied because the national networks have been designed and formed as successive ones with negligibly small errors of the given quantities (networks). Today we have a reverse case that newly formed networks are more accurate than the given ones and, consequently, the problem of the errors of the given quantities becomes a reality. In other words, in the process of adjustment and accuracy estimation for the new networks, the errors of the given quantities must be taken into account.
Methodology
A consensus of specialists in geodesy all over the world exists that successive networks are to be formed under the following basic principlesconditions:
1. Condition: Any newly introduced network must form a unified system together with the existing network to which it is relateda unique network, and 2. Condition: In the adjustment of the new network the points of the given network preserve their coordinates. A detailed description of this theory was given by Perović, [2] and [3] -Chapter 19 Successive Adjustment. If the coordinate vector for the newnetwork points is designated as x , and the coordinate vector for the given-network points as ξ , then the correction equations can be written as 
Now the influence of the errors of the given quantities ξ is also included in the free-term vector f so that the stochastic model is
where the matrix f K is regular, [2] and [3] . The application of the least squares to (2), with (3) and (4), yields
( )
with ( )
The variance-covariance matrix for the correction estimates and the observationalreliability one are given, respectively:
(11) Provided that all other error sources are eliminated, [2] and [3] -Chapter 6.9 -Gross-Error Test:
1. In the functional model: (1) 
b) For local tests:
where 2 0 σ is a variance coefficient known a priori.
Results and Discussion
An illustration concerning the theory of given quantities will be presented through the traverse adjustment containing five points (where two known points are included), positioned on 4 given trigonometric points, T13, T19, T20 and T21 and measured with a seven-second total station TS7, of a measurement distance standard of 2 mm + 2 mm/km (a = 2 mm, b = 2mm/km). The newnetwork points are traverse points P3, P4 and P5. The data are given in Table 1 
whereas the variance for the length measuring will be [4] : The standards we need are: σ CI = σ CS = 0,8 mmfor laser plumbing, σ STI = σ STS = 0,5 mm -for tripod on a soft soil [4] , σ β.0 = 2,7′′ -direction-measuring standard with TS7 in one quick look 1 *. According to [5] the standard for the coordinates of relative positions of given points is σ Y,X = 50 mm. Now, on the basis of (15) and (16) one obtains the following measurements standards:
-for angles: 3,0′′ 3,5′′ 3,6′′ 3,5′′ 3,0′′, -for lengths : 2,6 mm 2,5 mm 2,5 mm 2,6 mm.
The application of the least squares method yields: a) In the classical adjustment, the modified Data Snooping, [2] and [3] , yields:
-for the global test: F = 27,046 > 2,506 = F(0,95;3,∞), -for the local tests: only | t 1 | = 0,770 < 2,576 = t(0,995), and | t 2 | = 2,517 < 2,576 = t(0,995); thus, all the tests confirm the absolute presence of the gross errors. If it is really the case, we find the answer in the adjustment with taking into account the errors of the given quantities; b) In the adjustment with taking into account the errors of given quantities, the modified Data Snooping, [2] and [3] , yields:
-for the global test: F = 1,897 < 2,506 = F(0,95;3,∞), -for the local tests: max| t i | = | t 4 | = 2,352 < 2,576 = t(0,995). Thus, all the tests confirm the absence of the gross errors; which has been, of course, to be expected because, for instance, the deviation in longitudinal misclosure is f l = 25 mm, and the transversal misclosure f β = 42′′ -which is allowed for all categories of the traverses. For the coordinate differences, b) minus a), one obtains:
16 mm, -21 mm, 4 mm, -9 mm, -3 mm and 2 mm; thus, the coordinate differences are not negligible. Note 1. For a traverse positioned on three or two given points the method does not yield the perfect results which, certainly, should be studied in more details.
Conclusions
In the classical adjustment of measurements obtained by using the modern surveying technologies which are related to the given quantities, the Data Snooping test will show that the results contain the gross errors even when they are not really present.
However, when these measurements are adjusted by suggested method which takes into account the influences of the given quantities errors, then the Data Snooping test for the gross errors leads to the null hypothesis that "the results of the measurements contain no gross errors". For this reason, the mentioned measurements should be adjusted following this methodology.
